PREFACE
In researching materials available on pipeline pumping and compression and piping dynamics, it became apparent that a book that collectively but comprehensively would cover pipeline transmission pumping and compression systems from design to performance and operation optimization, including the appertaining piping dynamics, is timely and will augment the series of pipeline books that ASME Press has initiated since 2000.
discussion with the industry also confirmed that while there were and are a number of publications singularly describing and detailing pumping and compression and piping dynamics mostly for the process industry and plant application, turnkey documentation of pipeline transmission pressurization techniques for fluid flow were lacking.
As a result of such a follow-ups, the authors were encouraged by colleagues and corporations in the industry for preparation of this book. The authors were particularly encouraged by NovA research & Technology Corporation of Calgary, TransCanada Pipelines limited, gE oil & gas, and beta Machinery Analysis, just to name a few for this venture. we thank all of our colleagues in the industry for their continued encouragement and support.
This book will serve as a useful guide for the design of pumping and compression in liquid and gas pipeline transmissions, as well as a guide to various installation options. It is useful tool for practicing engineers in the pipeline and oil and gas industry and those new entrants, specifically those involved with the design and operation of pumping and compression systems.
In some chapters of the book, a mix of imperial and metric units is utilized. This is justified because the industry uses them interchangeably. however, conversions are provided to assure ease of reference.
while every effort is made by the authors to obtain permission (where necessary), obtain and reference materials, avoid errors, and provide information adequately, it is possible that omissions may have occurred unintentionally. Notification of corrections, omissions and attributions are always welcomed by the authors and will be acknowledged in the next edition. The book is a wide-ranging professional reference, training tool, and text covering all aspects of pipeline pumping and compression system design, configuration optimization, installation, commissioning, and operation. It provides practical solutions for dynamic situations encountered in designing pipeline systems to support reliable operation.
The content of this book reflects the considerable knowledge and expertise of the authors. Their learnings through eight decades of collective industry experience is supplemented by research and development as well as industry-generated data.
we are very pleased to continue with our support for this series of the ASME books and related efforts made in capturing the knowledge important to our industry.
Andrew Jenkins Vice President, TransCanada PipeLines Limited
xv Foreword from GE Oil & Gas gE oil & gas has supported the preparation, review, and publication of the ASME book Pipeline Pumping and Compressions Systems-A Practical Approach. This timely publication completes the pipeline system design, construction, operation, and maintenance series of books, which ASME initiated in 2000.
Pumps and compressors are key elements in any pipeline transmission project. Today, a total of almost 50 million horsepower is used to service natural gas pipeline compression needs; a similar amount of power is used in pumping hydrocarbon liquids through transmission pipelines. Pump and compression units power range roughly between 500 and 45,000 hp, and new designs are increasing this power. There is no doubt that these units' capability have substantially contributed to increase the size, length, and grade of pipeline networks worldwide.
In the early 1900s, the throughput-to-fuel gas ratio was almost 50:50, whereas for modern day gas compression, the ratio is 94:6. Much of this development has been driven by environmental, operational, and cost implications. These demands for stricter emission controls, lower fuel costs, and higher availability are impacting new equipment purchase and also the decisions to replace older units.
Pipeline Pumping and Compressions Systems-A Practical Approach represents a thorough evaluation and presentation of pipeline pumping and compression needs and development. It serves as a useful guide for the design of such facilities in liquid and gas pipeline transmission systems, as well as a guide to various installation options.
The authors have used their considerable knowledge and experience of the pipeline industry to provide a very useful and practical document not only to augment the knowledge of professionals but also to help to convey the knowledge to new entrants in the industry. I am pleased that such a comprehensive training and reference tool, covering all aspects of pipeline pumping and compression systems, is available to the industry.
